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(57) ABSTRACT

A touch device includes a first conducting layer, a second
conducting layer, and a resistance reduction layer. The first
conducting layer is insulated to the second conducting layer
to form a touch sensing structure. The resistance reduction
layer is coupled to the first conducting layer. A combination
of'the resistance reduction layer and the first conducting layer
has a resistance that is less than an intrinsic resistance of the
first conducting layer.
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1
TOUCH DEVICE

FIELD

The subject matter herein generally relates to a touch
device.

BACKGROUND

A touch device, such as a mobile phone or a tablet PC, is
more and more popular in our life. A capacitive touch device
usually includes a number of touch sensors for detecting a
touch operation applied on the touch device. However, in
order to increase the resolution of the touch device, the num-
ber of touch sensors of the touch device become more and
more, and then a response speed of the touch device is
adversely affected. Thus, a touch device with increased
response speed is needed.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of the present technology will now be
described, by way of example only, with reference to the
attached figures, wherein:

FIG. 1 is an exploded, isometric view of an embodiment of
a touch device.

FIG. 2 is a cross-sectional view of the touch device of FIG.
1, the touch device includes a resistance reduction unit.

FIG. 3 is a top view of the resistance reduction unit of FIG.
2.

FIG. 4 is a top view of another embodiment of the resis-
tance reduction unit of FIG. 2.

FIG. 5is a cross-sectional view of a second embodiment of
the touch device.

FIG. 6 is cross-sectional view of a third embodiment of the
touch device.

DETAILED DESCRIPTION

It will be appreciated that for simplicity and clarity of
illustration, where appropriate, reference numerals have been
repeated among the different figures to indicate correspond-
ing or analogous elements. In addition, numerous specific
details are set forth in order to provide a thorough understand-
ing of the embodiments described herein. However, it will be
understood by those of ordinary skill in the art that the
embodiments described herein can be practiced without these
specific details. In other instances, methods, procedures and
components have not been described in detail so as not to
obscure the related relevant feature being described. Also, the
description is not to be considered as limiting the scope of the
embodiments described herein. The drawings are not neces-
sarily to scale and the proportions of certain parts have been
exaggerated to better illustrate details and features of the
present disclosure.

Several definitions that apply throughout this disclosure
will now be presented.

The term “coupled” is defined as connected, whether
directly or indirectly through intervening components, and is
not necessarily limited to physical connections. The connec-
tion can be such that the objects are permanently connected or
releasably connected. The term “outside” refers to a region
that is beyond the outermost confines of'a physical object. The
term “substantially” is defined to be essentially conforming to
the particular dimension, shape or other word that substan-
tially modifies, such that the component need not be exact.
For example, substantially cylindrical means that the object
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resembles a cylinder, but can have one or more deviations
from a true cylinder. The term “comprising,” when utilized,
means “including, but not necessarily limited to”; it specifi-
cally indicates open-ended inclusion or membership in the
so-described combination, group, series and the like.

Referring to FIG. 1, the touch device 1000 includes a
display panel 1, a touch sensor assembly 2 and a resistance
reduction layer 3. The display panel 1, such as a liquid crystal
display panel, includes a first substrate 11, a second substrate
12 and a liquid crystal layer 13. The first substrate 11 is
opposite to the second substrate 12. The liquid crystal layer 13
is positioned between the first substrate 11 and the second
substrate 12. The first substrate 11 includes a first substratum
1101, a number of gate lines 1102, and a number of source
lines 1103. The gate lines 1102 and the source lines 1103 are
formed on the first substratum 1101, and regions correspond-
ing to the gate lines 1102 and the source lines 1103 of the
display panel 1 defines a light blocking area A. The display
panel 1 further includes a number of pixel units 1104 outside
of'the light blocking area A. The second substrate 12 includes
a second substratum 1201.

The touch sensor assembly 2 includes a first conducting
layer 21 and a second conducting layer 22. The first conduct-
ing layer 21 is formed on the first substratum 1101 and is on
one side of the gate lines 1102 and the source lines 1103
adjacent to the liquid crystal layer 13. The second conducting
layer 22 is insulated to the first conducting layer 21. The
second conducting layer 22 and the first conducting layer 21
cooperatively form a touch sensing structure. The first con-
ducting layer 21 includes a number of touch sensors 211. The
second conducting layer 22 includes a number of touch sen-
sors 221. The resistance reduction layer 3 is formed on the
first conducting layer 21 and is electrically connected to the
first conducting layer 21. The resistance reduction layer 3
includes a number of resistance reduction units 31 coupled to
the touch sensors 211. Each of the touch sensors is coupled to
atleast one resistance reduction unit 31. The resistance reduc-
tion units 31 correspond to the light blocking area A, thus the
aperture ratio ofthe display panel 1 will not be reduced. In this
embodiment, the resistance reduction units 31 correspond to
the light block region A is defined by the gate lines 1102.

FIG. 2 illustrates a cross-sectional view of a part of the
touch device 1000. The first substrate 11 further includes a
number of thin film transistors 1105, a passivation layer 1106,
and a number of pixel electrodes 1107. The thin film transis-
tors 1105 which serve as switch elements to selectively allow
data signals of the source lines to transmit to corresponding to
pixel electrodes 1107 are formed on the substratum 1101. The
passivation layer 1106 covers the thin film transistors 1105.
The first conducting layer 21 is insulated to the thin film
transistors 1105. The pixel electrodes 1107 are insulated to
the first conducting layer 21.

In the embodiment, the second substrate 12 includes a
number of black matrixes 1202, and a number of color filter
units 1203. The black matrixes 1202 and the color filter units
1203 serve as a color filter of the display panel 1. The color
filter units 1203 include, for example, red filter units R, green
filter units G, and blue filter units B. The black matrixes 1202
and the color filter units 1203 are formed on the second
substratum 1201 adjacent to the liquid crystal layer 13. The
red filter units R, green filter units G and blue filter units B are
disposed between two adjacent black matrixes 1202 respec-
tively.

In this embodiment, the display panel 1 is an In-Plane
Switching (IPS) liquid crystal display panel or a Fringing
Field Switching (FFS) liquid crystal display panel. The first
conducting layer 21 is also simultaneously serves as a com-
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mon electrode of the display panel 1. The first conducting
layer 21 cooperating with the pixel electrodes 1107 controls
liquid crystal molecules 1301 of the liquid crystal layer 137.

The first conducting layer 21 is formed on the passivation
layer 1106. The resistance reduction layer 3 is formed on the
first conducting layer 21. Each of the touch sensors 211 of the
first conducting layer 21 is coupled to at least one resistance
reduction unit 31 of the resistance reduction layer 3. The
display 1 further includes an insulation layer 1108. The insu-
lation layer 1108 covers the first conducting layer 21 and the
resistance reduction layer 3. The pixel electrode 1107 is
formed on the insulation layer 1108. A first hole 1116 is
defined in the passivation layer 1106. The first substrate 11
further includes a connecting layer 1111. The connecting
layer 1111 is coupled to the thin film transistor 1105 via the
firsthole 1116. A second hole 1117 is defined in the insulation
layer 1108. The pixel electrode 1107 is coupled to the thin
film transistor 1105 via the second hole 1117 and the con-
necting layer 1111.

In the embodiment, the first conducting layer 21 and the
pixel electrode 1107 can be for example made of Indium Tin
Oxide (ITO). The resistance reduction layer 3 and the con-
necting layer 1111 can be for example made of metal. An
equivalent resistance formed by the resistance reduction layer
3 and the first conducting layer 21 is less than an intrinsic
resistance of the first conducting layer 21. Thus, the resistance
reduction layer 3 reduces the resistance of the first conducting
layer 21, and the response speed of the touch device 1000 is
increased.

Referring also to FIG. 3, an exemplary resistance reduction
unit 31 is shown. The resistance reduction unit 31 is formed
on the touch sensor 211. The resistance reduction unit 31
includes a number of resistance reduction strips 311. In this
embodiment, the resistance reduction strips 311 include at
least two first strips 3111 and two second strips 3112. The first
strips 3111 are parallel from each other. The two second strips
3112 are parallel from each other. The two ends of each first
strip 3111 are respectively coupled to the second strips 3112.
The first strips 3111 and the second strips 3112 are inter-
leaved and gaps between the resistance reduction strips 311
define a number of open areas 312.

Referring to FIG. 4, another exemplary resistance reduc-
tion unit 31 is shown. In this embodiment, the resistance
reduction strips 311 include at least two first strips 3111 and
at least two second strips 3112. The at least two strips 3111
and at least two second strips 3112 form a mesh pattern. A
width W of each of the first strips 3111 or the second strips
3112 is in a range of 10 um to 30 um. A distance D of two
adjacent first strips 3111 or second strips 3112 is in a range of
100 pm to 300 pum.

Referring to FIG. 2, in this embodiment, the thin film
transistor 1105 is a Low Temperature Poly-Silicon (LTPS)
thin film transistor. The thin film transistor 1105 includes a
gate electrode 11054, a source electrode 11055, a drain elec-
trode 1105¢, and a channel layer 11054. The firs substrate 11
further includes a number of light shielding portions 1112, a
first isolation group 1113, a gate insulation layer 1114, and a
second isolation group 1115.

The light shielding portions 1112 are formed on the first
substratum 1101. The first isolation group 1113 is formed on
the first substratum 1101 and covers the light shielding por-
tions 1112. The channel layer 11054 is formed on the first
isolation group 1113. The gate insulation layer 1114 covers
the channel layer 1105d. The gate electrode 1105a is formed
on the gate insulation layer 1114. The second isolation group
1115 is formed on the gate electrode 1105a and the gate
insulation layer 1114. A third hole 1118 and a fourth hole
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1119 is defined on the second isolation group 1115 and the
gate insulation layer 1114. The fourth hole 1119 is opposite to
the second hole 1117. The source electrode 110556 and the
drain electrode 1105¢ are formed on the second isolation
group 1115. The source electrode 11055 is coupled to the
channel layer 11054 via the third hole 1118. The drain elec-
trode 1105¢ is coupled to the channel layer 11054 via the
fourth hole 1119. The passivation layer 112 covers the second
isolation group 1115, the source electrode 11055, and the
drain electrode 1105c.

The pixel electrode 1107 defines a number of first intervals
1109. The first conducting layer 21 defines a number of sec-
ond intervals 1110. The first intervals 1109 and the second
intervals 1110 are interlaced.

The resistance reduction layer 3 reduces the resistance of
the first conducting layer 21, and the response speed of the
touch device 1000 is increased.

FIG. 5 illustrates a cross-sectional view of a second
embodiment of the touch device 2000. Referring to FIG. 5,
the touch device 2000 is substantially the same with the touch
device 1000 of the first embodiment. But in the second
embodiment, the resistance reduction layer 6 is formed on the
passivation layer 4106 and is covered by the first conducting
layer 51.

FIG. 6 illustrates a cross-sectional view of a third embodi-
ment of the touch device 3000. Referring to FIG. 6, the touch
device 3000 is substantially the same with the touch device
1000 of the first embodiment. But in the third embodiment,
the resistance reduction layer 9 is formed on second conduct-
ing layer 82. The resistance reduction layer 6 reduces the
resistance of the second conducting layer 82, and the response
speed of the touch device 3000 is increased.

The embodiments shown and described above are only
examples. Many details are often found in the art such as the
other features of a touch device. Therefore, many such details
are neither shown nor described. Even though numerous char-
acteristics and advantages of the present technology have
been set forth in the foregoing description, together with
details of the structure and function of the present disclosure,
the disclosure is illustrative only, and changes may be made in
the detail, especially in matters of shape, size and arrange-
ment of the parts within the principles of the present disclo-
sure up to, and including the full extent established by the
broad general meaning of the terms used in the claims. It will
therefore be appreciated that the embodiments described
above may be modified within the scope of the claims.

What is claimed is:

1. A touch device, comprising:

a first conducting layer;

a second conducting layer insulated from the first conduct-
ing layer, the first conducting layer and the second con-
ducting layer cooperatively forming a touch sensing
structure; and

a resistance reduction layer electrically connected to the
first conducting layer, an equivalent resistance formed
by the resistance reduction layer and the first conducting
layer is less than an intrinsic resistance of the first con-
ducting layer.

2. The touch device of claim 1, wherein the first conducting
layer comprises a number of touch sensors, the resistance
reduction layer comprises a number of resistance reduction
unit, and each of the touch sensors couples to at least one of
the resistance reduction units.

3. The touch device of claim 2, wherein each of the resis-
tance reduction units comprises a number of resistance reduc-
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tion strips, and the resistance reduction strips are interleaving
and gaps between the resistance reduction strips define a
number of open areas.

4. The touch device of claim 3, wherein the resistance
reduction strips comprises at least two first strips parallel to
each other and two second strips parallel to each other.

5. The touch device of claim 4, wherein two ends of each
first strip are respectively coupled to the two second strips.

6. The touch device of claim 5, wherein a width of each of
the first strips or the second strips is in a range of 10 um to 30
um, a distance of two adjacent first strips or second strips is in
a range of 100 pm to 300 pm.

7. The touch device of claim 4, wherein at least two first
strips and at least two second strips form a mesh pattern.

8. The touch device of claim 7, wherein a width of each of
the first strips or the second strips is in a range of 10 um to 30
um, a distance of two adjacent first strips or second strips is in
a range of 100 pm to 300 pm.

9. The touch device of claim 1, wherein the resistance
reduction layer is formed on the first conducting layer.

10. The touch device of claim 1, wherein the resistance
reduction layer is made of metal, and the first conducting
layer is made of Indium Tin Oxide.

11. The touch device of claim 1, wherein the touch device
further comprises a display panel, the display panel com-
prises a first substratum, a number of gate lines, and a number
of source lines, the gate lines and the source lines are formed
on the first substratum, and regions corresponding to the gate
lines and the source lines of the display panel defines a light
blocking area.

12. The touch device of claim 11, wherein the display panel
further comprises a number of pixel units outside of the light
blocking area.

13. The touch device of claim 12, wherein the first con-
ducting layer and the resistance reduction layer are formed on
the first substratum.

14. The touch device of claim 13, wherein the display
device further comprises a second substrate opposite to the
first substrate and a liquid layer sandwiching between the first
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substrate and the second substrate, the first substrate further
comprises a number of thin film transistors forming on the
first substrate, a passivation layer covers the thin film transis-
tors, a pixel electrode is insulating to the first conducting
layer, and the thin film transistors are insulated to the first
conducting layer.

15. The touch device of claim 14, wherein the first con-
ducting layer is formed on the passivation and covers the
resistance reduction layer.

16. The touch device of claim 15, wherein the second
substrate comprises a second substratum, a number of black
matrixes are formed on the second substratum, a number of
color filter units are formed on the second substratum, and the
second conducting layer is formed on the second substratum.

17. The touch device of claim 13, wherein the first con-
ducting layer simultaneously serves as a common electrode
of the display panel.

18. The touch device of claim 16, wherein the first substrate
further comprises an insulation layer covering the first con-
ducting layer and the resistance reduction layer, and the pixel
electrode is formed on the insulation layer.

19. A touch device, comprising:

a first substrate comprising a plurality of thin film transis-

tors and a first conducting layer;

a second substrate opposite to the first substrate, the second

substrate comprising:

a color filter;

a second conducting layer insulated from the first con-
ducting layer, the first conducting layer and the sec-
ond conducting layer cooperatively forming a touch
sensing structure; and

a resistance reduction layer electrically connected to the
second conducting layer, an equivalent resistance
formed by the resistance reduction layer and the sec-
ond conducting layer is less than an intrinsic resis-
tance of the second conducting layer; and

a liquid crystal layer positioned between the first substrate

and the second substrate.
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